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I GRINDING PROCESS FOR HIGH VISCOSITY 
CELLULOSE ETHElRS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation-in-part of copending US. appli 
cation Ser. No. 858,421, ?led May 1, 1986 and now 
abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a method of preparing high 
viscosity cellulose ethers. 

Cellulose ethers such as methylcellulose and hydrox 
ypropyl methylcellulose are used as thickeners in such 
diverse applications as water-based paints, foods and 
cosmetics. Presently, the 2 percent aqueous solution 
viscosities for these products range from below 5 to a 
maximum of about 100,000 cps, with the exact value 
being a function of the molecular weight of the cellulose 
polymer backbone in the material. In general, the 
greater the molecular weight of the cellulose polymer 
the larger the intrinsic viscosity of the cellulose ether 
product. Both wood and cotton linter celluloses are 
used to prepare cellulose ethers, with economics favor 
ing the use of wood pulp. The more expensive cotton 
linters have been required in the production of high 
viscosity products in the 100,000 cps range. 

Cellulose ether products with intrinsic viscosities 
greater than 100,000 cps would be desirable for they 
would provide more efficient thickening with lower 
raw material usage and reduced cost. Production of 
such high viscosity cellulose ethers has not been possi 
ble, however, due to the chemical and mechanical deg 
radation of the cellulose polymer backbone that occurs 
during the manufacturing process. For example, the 
presence of an oxidizing agent such as air during the 
alkalinization and etheri?cation steps of the process 
signi?cantly reduces the viscosity of the product. Vis 
cosity is also lost if excess caustic is not neutralized 
before the product is extracted and dried. Even if care 
is taken to exclude oxidizing agents and to neutralize 
excess caustic before work up, there is still a signi?cant 
viscosity loss when the material is ground in a ball mill, 
hammer mill or disk mill to give finished product. 
Therefore, because signi?cant viscosity loss occurs 
when the cellulose ether is ground, it is dif?cult to pre 
pare a product which has small particle size and high 
viscosity. 

It would be desirable to have a process for preparing 
a cellulose ether product which has small particle size 
and there is minimal degradation of the cellulose poly 
mer backbone. Thus, the resulting cellulose ether prod 
ucts would have higher intrinsic viscosities. 

SUMMARY OF THE INVENTION 

This invention is a process of reducing the particle 
size of a high molecular weight, a high viscosity cellu 
lose ether without substantial change in viscosity, 
which process comprises grinding a substantially dry, 
high molecular weight cellulose ether in a high speed 
air swept impact mill. 

Surprisingly, it has been found that a cellulose ether 
product prepared under such mild mechanical condi 
tions has a greater intrinsic viscosity compared to a 
product of substantially equivalent particle size pro 
duced by such methods as ball mill grinding. 
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2 
In another aspect, this invention is the high viscosity, 

reduced particle size, cellulose ether product made by 
grinding a high viscosity, substantially dry cellulose 
ether under conditions of a high speed air swept impact 
mill 
These cellulose ether products can be employed 

where only small amounts of cellulose ethers are desir 
able, but are needed as a thickening agent. In addition, 
since the cellulose ethers are sensitive to shearing, these 
higher viscosity cellulose ethers are useful in applica 
tions where viscosity reduction is desirable. 

DETAILED DESCRIPTION OF THE 
INVENTION. 

This invention is a process for preparing high viscous 
cellulose ether particles with a fine particle size by im 
pacting the particles with a high speed air swept impact 
mill. 
The preferred cellulose ethers used in this invention 

are substituted with sodium carboxymethyl, methyl, 
ethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl 
groups, and combinations thereof. The more preferred 
cellulose ethers of this invention are substituted with 
methyl, hydroxypropyl, hydroxybutyl groups, and 
combinations thereof. The most preferred cellulose 
ethers of this invention are methylcellulose having a 
methoxyl substitution of about 27 to about 32 weight 
percent and hydroxypropyl methylcellulose having a 
hydroxypropyl substitution of about 4 to about 32 
weight percent and a methoxyl substitution of about 16 
to about 30 weight percent. In addition, the high molec 
ular weight, high viscosity cellulose ether used in this 
invention prior to grinding has a viscosity greater than 
100,000 cps, preferably greater than 300,000 cps, and 
most preferably is within the range from about 100,000 
to about 300,000 cps at 20° C. 
The mild mechanical impact conditions of this inven 

tion are defined as those conditions under which the 
primary breakage of a particle results from direct 
contact of the particles with a fast moving part of an 
impact grinder. Unlike hammer mills, most breakage of 
the particles also occurs by particle-particle contact due 
to high air turbulence in the high speed air swept impact 
mill. Typically, the smaller particles are provided by 
larger particles contacting only one surface at time per 
contact. Such conditions are encountered, for example, 
vby utilizing a high speed air swept impact mill. The 
particles are reduced in size by shear as they are sliced 
between the surfaces of the grinder. By impacting under 
the said conditions, high viscosity cellulose ether prod 
ucts are formed. 

This mild'mechanical impact mill avoids the severe 
mechanical degradation of the cellulose polymer back 
bone as seen with other methods of milling. For in 
stance, a ball mill is a tumbling impact mill that uses 
hard balls, typically made of steel, as the grinding me 
dium. In such a ball mill the primary breaking action of 
the particles occur as the material is caught between 
elements of the grinding medium or balls. The condi 
tions of ball milling-the particle being pressed between 
two hard surfaces-—is fundamentally different from that 
encountered with a high speed air swept impact mill in 
which the particle encounters just one hard surface 
during impact at a very high speed. 

In addition to ball mills, hammer mills are used in 
grinding process. Due to process complications, ?ne 
cellulose ether particle sizes are difficult to produce. 
One such problem is that hammer mills do not readily 
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release heat so it is very dif?cult to produce the ?ne 
particles. In addition to over heating problems, the ,, 
hammer mills do not impact to produce particle size 
that are ?ne and in addition have very high viscosities. 

In producing these high viscosity cellulose ethers, 
material is fed to one or more tiers of rotating blades 
that are only a fewmillimeters from the cylindrical 
inner wall. The wall is usually serrated to provide sur 
faces for impact that are near perpendicular to the line 
of travel for the impacted particles. The blades are 
mounted on a disc so that it is only slightly smaller in 
diameter than the tips of the blades. Material is swept 
through this annulus by an air stream that is blown 
through the mill. A high degree of impact occurs in this 
annulus between the blades and the material, the inner 
wall and the material, and between particles. 

Air is the primary motivating force to move material 
through the mill, unlike a hammer mill. This air pro 
vides turbulence for particle to particle impact.‘ It also is 
the heat transfer medium to remove the heat of milling. 
Thus, this process avoids the difficulties that are experi 
enced with hammer mills, such as polymer degradation 
and ?res due to insufficient heat removal. 
Mild mechanical impact provides a cellulose ether 

product with greater intrinsic viscosity compared to a 
product of substantially equivalent particle size pro 
duced by such methods as ball mill grinding. Preferably, 
such viscosity will be several times greater such as at 
least 1.5 times, more preferably at least 2 times, and 
most preferably at least 3 times the viscosity of a ball 
milled product. By “substantially equivalent” particle 
size is meant that the products are classi?ed by passing 
through a sizing screen of equivalent U.S. mesh size. 

Generally, the high molecular weight cellulose ethers 
are substantially dry before mildly mechanically im 
pacting. By “substantially dry” cellulose ether is meant 
that the cellulose ether has a water content of less than 
about 3 percent by weight. Although, higher water 
contents are acceptable and will have no adverse effect 
on the invention other than to lower the efficiency of 
the grinding process. 

This mild mechanical impacting process forms a cel 
lulose ether product that retains a high molecular 
weight with substantially the same viscosity as the ini 
tial cellulose ether has before grinding. The high molec 
ular weight, high viscosity cellulose ether product has a 
viscosity greater than 100,000 cps, preferably greater 
than 300,000 cps, and most preferably from about 
100,000 to about 300,000 cps at 20° C. 
The particle size of the cellulose ether products, after 

grinding, is a very ?ne granule, from about 40 to about 
400 U.S. mesh, preferably about 80 to about 325 U.S. 
mesh. 

Thus, the process of this invention makes possible the 
production of cellulose ether products of higher intrin 
sic viscosities than were previously available. Such high 
viscosity products will provide more ef?cient thicken 
ing and thus reduced cost. In addition, the process of 
this invention makes possible the production of cellu 
lose ether products with a viscosity from about 100,000 
cps to about 300,000 cps and greater without the use of 
expensive cotton linters as raw material. In addition, 
with the several fold increase in product viscosity that 
this invention provides, it is possible to use less expen 

20 

25 

30 

35 

40 

50 

4 
sive lower-molecular-weight wood pulps and still 
achieve cellulose ether product viscosities in this range. 
As an example of this process an unground sample of 

hydroxypropyl methylcellulose is ?rst determined to 
have a 2 percent aqueous solution viscosity of about 
316,000 cps. The viscosity is measured by a method of 
using Ubbelohde tube ASTM D1347. Grinding a por 
tion of this material without any caustic present in a 
MIKROPULVERIZER ACM rotary impact air swept 
impact mill to a particle size of ?ner than 80 U.S. mesh 
produces a hydroxypropyl methylcellulose product 
with a 2 percent solution viscosity of about 286,000 cps. 
By comparison, grinding a portion of this unground 
material in a ball mill grinder of 30 foot length and 6 
foot diameter containing 1.5 inch steel balls, to the same 
?ner than 80 U.S. mesh particle size produces a hydrox 
ypropyl methylcellulose product with a 2 percent solu 
tion viscosity of only about 100,000 cps. 
What is claimed is: 
1. A process of reducing the particle size of a high 

molecular weight, a high viscosity cellulose ether with 
out substantial change in viscosity, which process com 
prises grinding a substantially dry, high molecular 
weight cellulose ether in a high speed air swept impact 
mill, wherein prior to grinding, the cellulose ether has a 
viscosity greater than about 100,000 cps at 20° C. 

2. The process in claim 1, wherein the cellulose ether 
product is methylcellulose ether or a hydroxypropyl 
methylcellulose ether. 

3. The process in claim 2, wherein the methylcellu 
lose ether product has a methoxyl substitution of about 
27 to about 32 weight percent and the hydroxypropyl 
methylcellulose has a hydroxypropyl substitution of 
about 4 to about 32 weight percent and a methoxyl 
substitution of about 16 to about 30 weight percent. 

4. The process in claim 1 wherein the high molecular 
weight cellulose ether, prior to grinding, has a viscosity 
greater than about 300,000 cps to at 20° C. 

5. The process in claim 1 wherein the high molecular 
weight cellulose ether, prior to grinding, has a viscosity 
from about 100,000 to about 300,000 cps at 20° C. 

6. The process in claim 1 wherein the cellulose ether 
product has a particle size of about from about 40 to 
about 400 U.S. mesh. 

7. The process in claim 1 wherein the cellulose ether 
product has a particle size of about 80 to about 325 U.S. 
mesh. 

8. A high molecular weight, high viscosity cellulose 
ether product prepared by the process of claim 1. 

9. The product of claim 8 wherein the high molecular 
weight, high viscosity, cellulose ether product has a 

' viscosity greater than about 100,000 cps at 20° C. 
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10. The product of claim 8 wherein the high molecu 
lar weight, high viscosity, cellulose ether product has a 
viscosity from about 100,000 to about 300,000 cps at 20° 
C. 

11. The product of claim 8 wherein the high molecu 
lar weight, high viscosity, cellulose ether product has a 
particle size of from about 80 to about 325 U.S. mesh. 

12. The product of claim 8 wherein the high molecu 
lar weight, high viscosity, cellulose ether product is 
methylcellulose ether is a hydroxypropyl methylcellu 
lose ether. 
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